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ACRONYMS AND ABBREVIATIONS
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applicable or relevant and appropriate requirement
American Smelting and Refining Company
below mudline

BNSF Railway

cleanup action objectives

centimeter

Clean Water Act

cubic yards

disproportionate cost analysis
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indicator hazardous substances
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milligrams per kilogram

milligrams per liter

Model Toxic Control Act
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points of compliance

Practical Quantitation Limit
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1.0 INTRODUCTION

This report presents the Feasibility Study (FS) for the Everett Smelter Lowland Area (Lowland or Lowland
Area) located in northeast Everett, Washington (Figure 1). This FS has been completed on behalf of the
Washington State Department of Ecology (Ecology) who is performing the work under a bankruptcy
settlement agreement with ASARCO, the prior owner of the smelter, to address environmental impacts from
the smelter.

The Everett Smelter Site is comprised of two areas: the Upland Area and the Lowland Area. The Lowland
Area is generally situated between Marine View Drive and the Snohomish River and is located east of the
Everett Smelter Upland Area where a former lead smelter and an associated arsenic extraction facility
operated from approximately 1892 to 1912 (Hydrometrics, 1995). The general area that was occupied by
the former smelter is shown in relation to the Upland and Lowland areas in Figure 2.

The Lowland Area is zoned for industrial and commercial use. A portion of the property in the Lowland Area
south of the intersection of East Marine View Drive and Pacific Highway is zoned C-2 “Heavy Commercial -
Light Industrial” and a portion of the property on the northern boundary of the Lowland Area is zoned M-S
“Marine Services.” The remaining properties within the Lowland Area are zoned M-2 “Heavy Manufacturing”
according to a City of Everett zoning map. In general, the property uses in the Lowland Area are industrial
in nature and include recycling facilities and transfer stations, a substation, rail transport, bus repair and
materials storage that are generally characterized by concrete, asphalt and gravel paved surfaces and
buildings and structures that support facility operations. Future use will continue to be for commercial and
industrial purposes characterized by paved surfaces with supporting buildings and structures.

This FS was prepared based on the results of the supplement remedial investigation of the Lowland Area
as presented in the Lowland Area Supplemental Remedial Investigation Report (SRI Report; GeoEngineers,
2015). The overall objectives of the FS are to develop and evaluate a range of remedial alternatives for the
Site in accordance with Model Toxic Control Act (MTCA) and Sediment Management Standards (SMS) and to
identify the preferred remedial alternative for the Lowland Area.

The SRI report presented the following information developed for the Lowland Area:

m Background and history;

m Environmental setting (e.g. land use, site geology, hydrogeology, etc.);

m Remedial investigation approach and investigation activities;

m Development of preliminary cleanup levels and indicator hazardous substances;

m Nature and extent of contamination; and

m Conceptual site models (sources, transport and exposure pathways for contamination, etc.).

The SRI Report also identified areas and media within the Lowland Area that require evaluation of remedial
alternatives in the FS.
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This FS report follows procedures outlined in MTCA (Washington Administrative Code [WAC] 173-340-
350[8]) and SMS (WAC 173-204-550[7]), and is organized as follows:

Section 2.0 summarizes preliminary cleanup standards developed in the SRI Report including preliminary
cleanup levels (PCULs) and points of compliance (POCs) at which the cleanup levels must be met. This
section also presents additional regulatory requirements applicable to the Lowland Area cleanup action.

Section 3.0 summarizes areas and media containing contamination and requiring evaluation of remedial
alternatives.

Section 4.0 presents cleanup action objectives (CAOs) for the Lowland Area.

Section 5.0 identifies and screens potentially applicable remedial technologies for each contaminated
media.

Section 6.0 presents remedial alternatives considered for each area requiring remedial alternative
evaluation and seven site-wide remedial alternatives developed for the Lowland Area.

Section 7.0 presents criteria used in the FS to evaluate the site-wide remedial alternatives.

Section 8.0 compares and evaluates site-wide remedial alternatives based on FS evaluation criteria and
proposes a preferred remedial alternative for the Lowland Area. The MTCA disproportionate cost analysis
(DCA) process is used to identify a preferred remedy for Ecology’s consideration.

Section 10.0 provides references to reports, documents, publications that were referred in preparing the
FS report.

2.0 CLEANUP REQUIREMENTS

Cleanup requirements consist of cleanup standards and additional regulatory requirements that apply to
the cleanup action because of the type of action and/or the location of the site (WAC 173-340-200).
Cleanup standards consist of cleanup levels that are protective of human health and the environment and
the points of compliance at which the cleanup levels must be met. Additional regulatory requirements
include requirements of applicable laws and requirements that are legally applicable and determined by
Ecology to be relevant and appropriate (ARARs). The preliminary cleanup standards for the Lowland Area
are summarized in Section 2.1 and additional regulatory requirements are identified in Section 2.2.

2.1. Preliminary Cleanup Standards

This section summarizes the media-specific PCULs and POCs for the indicator hazardous substances (IHSs)
that were developed in the SRI Report for the Lowland Area. The IHSs for the Lowland Area include arsenic,
lead and mercury.

The preliminary cleanup levels are expected to be adopted as final cleanup levels by Ecology in the Cleanup
Action Plan (CAP) and serve as the basis for developing CAOs, evaluating remedial alternatives and
selecting the preferred remedial alternative.
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2.1.1.Soil

The PCULs and POCs for soil IHSs are presented in Table 1. The IHSs for “shallow soil” which includes fill,
native surface, silt and till are arsenic, lead and mercury. The IHS for “deeper soil” which includes alluvium
and outwash is arsenic. The depths and locations at which these soils are observed within the Lowland
Area vary and are generally shown on the geologic cross-sections prepared as part of the SRI Report
(GeoEngineers, 2015). As detailed in the SRI Report, the PCULs for soil were developed based on protection
of human health (industrial worker, trespasser and visitor) and terrestrial ecological receptors (plants, soil
biota and wildlife). MTCA (WAC 173-340-705[6]) specifies that the cleanup level for a given constituent
shall not be set at a level lower than the natural background concentration or the practical quantitation
limit (PQL), whichever is higher. Therefore, PCULs were selected based on the lowest applicable cleanup
levels (i.e., protection of human health and/or terrestrial ecological receptors) and then for soil, adjusted
based on background concentrations.

Properties in the Lowland Area are “Industrial Properties” as defined under MTCA. Therefore, the soil PCULs
for the Lowland Area are primarily based on industrial land use and include PCULs for protection of
industrial workers and wildlife which apply to the entire Lowland Area. Soil PCULs based on protection of
trespassers are also applicable in areas between the Marine View Drive Right of Way (ROW) and BNSF
Subarea where a trespasser exposure pathway potentially exists.

Soil PCULs based on protection of a site visitor were also applied as part of the Rl to a portion of the Slope
Subarea that is property owned by the City of Everett as part of American Legion Park where a site visitor
exposure pathway potentially exists if the slope area was used as park. However, the property is not
currently and is not planned in the future for park use based on the steepness of the property. Soil PCULs
based on protection of plants and soil biota were also applied to the Slope Subarea property associated
with American Legion Park based on a potential exposure pathway related to redevelopment as urban forest
habitat. However, the City of Everett is not redeveloping the property for urban forest habitat. Therefore,
the PCULs for protection of industrial workers and wildlife apply to the entire Slope Subarea.

The POCs for PCULs based on protection of industrial worker are applicable to soil from surface to a depth
of 15 feet below ground surface (bgs) which is MTCA standard POC [WAC 173-340-740(6)(d)]. The POCs
for PCULs based on protection of trespasser are applicable to soil from the surface to a depth of 1-foot bgs,
a depth below which trespassers are typically not expected to contact soil. The POCs for PCULs based on
protection of terrestrial ecological receptors (wildlife) are applicable to soil from surface to a depth of 6 feet
bgs, which is the MTCA conditional POC for terrestrial ecological evaluation [WAC 173-340-7490(4)].

For cleanup actions that involve capping/containment of hazardous substances however, the soil cleanup
levels will typically not have to be met at the above mentioned points of compliance if the following criteria
are demonstrated as required under WAC 173-340-740(6)(f):

m The selected remedy is permanent to the maximum extent practicable using the procedures in
WAC 173-340-360;

m The cleanup action is protective of human health;

m The cleanup action is demonstrated to be protective of terrestrial ecological receptors;

m Institutional controls are put in place that prohibit or limit activities that could interfere with the long-
term integrity of the containment system;
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